ABSTRACT

OBJECTIVE: Botulinum toxin (BTX) A has different
biological activities, including anti-inflammatory
and antipruritic behavior. Studies on humans

and animals have shown that BTX is efficient in
treating itch caused by histamine, lichen simplex
chronicus, psoriasis, rosacea, allergic rhinitis, and
scar avoidance. OBJECTIVE: This study sought to
assess the impact of BTX-A in patients with atopic
dermatitis using scores of SCORAD and to identify
parameters linked to greater improvements.
METHODS: This was a prospective, intrapatient,
|eft-to-right, randomized, placebo-controlled
study of BTX-A for the treatment of atopic
dermatitis. The study included 26 patients with
atopic dermatitis (12 males and 14 females)

with an average age of 37.8 years. Responses to
therapy were assessed using SCORAD, Dermatology
Quality of Life Index (DLQI), and the worldwide
clinical reaction score evaluation. RESULTS: Mean
SCORAD values dropped from 50.5 to 11 points
(p<0.001); meanwhile, 64.1 percent of patients
reported an excellent response, including 78.9
percent of patients with severe AD. The DLQI score
fell by 10.15 points (43.5%) in patients treated
with BTX-A. A statistically significant reduction in
SCORAD and DLQI scores occurred relative to in the
placebo group (p<0.001). CONCLUSION: Based
on the results of this study, BTX-A appears to be a
safe and effective therapy for atopic dermatitis of
all grades (mild, moderate, and severe). However,
BTX-A appears to be best suited for patients with
severe atopic dermatitis.
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Atopic dermatitis (AD) is a chronic
inflammatory skin disease followed by serious
itching." Itch is a feeling that provokes a desire
to scratch, where continuous scratching further
aggravates the symptoms of skin affected by
AD. It is known that AD and atopic itch involve
a complicated interplay of secreted factors,
inflammatory cells, resident skin cells, and neural
networks.?

Botulinum toxin is a Clostridium botulinum-
generated exotoxin. It disturbs signal transmission
at the neuromuscular and neuroglandular
intersection by inhibiting the release of

acetylcholine from the presynaptic nerve terminal.

It has been commonly used in illnesses of the
neuromuscular, hypersecretory, and autonomic
nerve systems.*

Botulinum toxin A (BTX-A) blocks acetylcholine
by cleaving the synaptosome-associated
protein-25, which contributes to the creation of
the exocytic soluble N-ethyl-maleimide-sensitive
protein receptor complex (SNARE), which is vital
for the fusion of vesicles containing acetylcholine
with the presynaptic membrane.’ Local peripheral
BTX-A injection can reduce the number of
different drugs that sensitize nociceptors. This
antinociceptive impact is connected with the
inhibition of formalin-induced glutamate release
and a possible decrease in peripheral nociceptive
input by inhibiting the release of P substance
and calcitonin-related peptide, which play an
important role in neurogenic inflammation.”
However, in cases of AD, the effect of BTX-A has
not yet been determined.

Therefore, this study sought to assess the
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results of BTX-A in patients with chronic, mild, and
moderate-to-severe AD by comparing SCORAD
values between before and after treatment and

to detect the number of changes in SCORAD after
treatment.

PATIENTS AND METHODS

This was a prospective intrapatient, left-to-
right, randomized placebo-controlled study
conducted on 26 patients with bilateral AD
lesions. AD was diagnosed based on the revised
criteria of Hanifin and Rjika.™® Demographic data,
including age, sex, and the nation of origin, as
well as dlinical information, including onset of
disease, progress, recurrence, duration of disease,
family history of AD, and prior treatments were
collected from patients.

Patients who were immunocompromised
or received immunosuppressive therapy one
month prior to the study or topical therapy three
months prior were excluded from this research.
Also excluded were pregnant or lactating women,
patients with neuromuscular disease, or patients
with intake of aminoglycoside-type antibiotics. An
ethics committee approved the research protocol
and the patients provided written consent for
participation.

Study design. This was a randomized,
placebo-controlled study with medication
kits numbered sequentially. An autonomous
nonblinded doctor conducted the dilution of
BTX-A and the preparation of syringes. In terms
of appearance, placebo syringes were the same
as syringes containing the active drug. The
medication was given blindly with intradermal
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TABLE 1. Demographic data of patients

VARIABLE CASES (N=26)

Age

Mean=5D (years) 37.8£14.6

Median (range) 25.00 (15-35)

Male 12 (46%)

Female 14(54%)
Duration of disease

Mean=SD (years) 8.5743.21

Median (range) 20.00 (5-35)

Positive 15(57.7 %)

Negative 11 (42.3%)

injection. In the first group, a total of 100 IU of
BTX-A (5 U/route), diluted with 4mL of sodium
chloride (0.9%), was injected intradermally
throughout the affected region using 30-gauge
needles. A total of 40 injections were received by
each patient, with a minimum distance of Tcm
between the injection points.® The placebo group
received normal saline, which was dispensed

the same way. The participants, the doctors who
administered therapy, and the evaluators were
blinded to which treatment was conducted.
Asingle physician, who was not an assessor,
conducted drug administration. For three months,
patients who showed a complete response were
followed up with. Pictures were taken making
using a digital camera (Canon, Tokyo, Japan).

Clinical assessment. The result of efficacy
was a shift in the severity of AD. The SCORAD index
was used by the same physician at each visit to
measure the seriousness of the disease before
BTX-A therapy. The severity of the disease was
classified as mild (<25 points), moderate (25-50
points) and severe (>50 points).” Each patient
also underwent Dermatology Quality of Life Index
(DLQI) assessment.

The global assessment of the clinical reaction
evaluation was conducted with a score of 0 to 4
points for SCORAD and DLQI, where zero points
indicated no improvement (0%), one point
indicated a slight improvement (1%—25%),
two points indicated a moderate improvement
(26%—50%), three points indicated a marked
improvement (51%-75%), and four points
indicated an excellent response (76%—100%)."

Statistical analysis. Data were presented
as mean = standard deviation. The statistical
analysis of values before and after treatment
was performed using the Wilcoxon signed-rank

BSCORAD Before

BSCORAD After

FIGURE 1. SCORAD scores among patients with AD with different disease severities before and after treatment

TABLE 2. Treatment results shown by subgroup in the botulinum toxin A therapy group (N=26)

SUBGROUP P-VALUE (AFTERVS.
(MEAN=SD) (MEAN=SD) BEFORE)
All patients 50+21 110
Males 52+21 14412 <0.001
Females 50+21 9+6 <0.001
Age
<17 years 47£19 10+7 <0.001
=17 years 54+23 12£12 <0.001
Duaton
<7 years 55+21 11+8 <0.001
>7 years 47420 1N+ <0.001
Onset
<1.5years 53+19 14+11 <0.001
>1.5years 48+22 8+7 <0.001
Baselnediseaseseveriy
Mild (SCORAD<25 points) 20+4 7£5 0.004
Moderate (SCORAD 25-50 points) 38+8 19+6 <0.001
Severe (SCORAD>50 points) 69+11 14£12 <0.001

test. Differences in parameters before and after
treatment were analyzed using the Mann-
Whitney U test, where p<0.05 was considered to
be statistically significant.

RESULTS

Twenty-six patients participated in the study
with a mean age of 37.8+14.6 years. Other
demographic and clinical data are presented
inTable 1. There was no statistically significant
difference between the different age or sex
subgroups with respect to treatment efficacy.
The global assessment of the clinical response
in SCORAD showed no improvement in four
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patients, mild improvement in four patients,
moderate improvement in three patients, marked
improvement in five patients, and excellent
response in 10 patients. The mean SCORAD score
decreased in the BTX-A therapy group by 39.5
points (76.7%), from 50.5 to 11 points. Most
patients achieved a 50-percent improvement,
with 64.1 percent of patients showing an excellent
response (Table 2).

Significant improvements in the SCORAD score
were detected in all subgroups after treatment.
According to SCORAD scores, four patients
(15.3%) were classified as having mild disease,
10 (38.4%) were classified as having moderate




TABLE 3. Treatment results shown by subgroup in the placebo therapy group (n = 26) significant difference before and after treatment

SUBGROUP SCORAD BEFORE oA T il (p<0.05). However, in the placebo group, the
(MEAN = SD) (MEAN = SD) BEFORE) DLQI score showed no difference before and after

All patients 50421 48410 therapy (p=0.68) and the global assessment
of clinical response in DLQI score indicated no
Males 52421 4413 07 improvement in 26 patients. There were no local
Females 5041 18416 0.1 or systemlc serious side effects e.xgept' for insix
patients (29.2%) who reported injection site pain
<17years 17419 719 099 a'nd threli pa’glen;s who expherlenced |nject|}(:n
1 vears 6423 50420 084 site swelling in the BTX-A therapy group. Photo
=) = = : documentation is presented in Figures 1to 3.
<7 years 55+21 5118 0.86 DISCUSSION
27 years 47£20 47+18 0.9 To the author’s knowledge, this is the
first study to assess the effect of BTX-Ain
<1.5 years 33£19 54£19 0.98 patients with AD. The biology of the neuronal
>1.5 years 48+22 4520 0.66 cholinergic scheme in humans has been
studied." Acetylcholine has recently been found
Mild (SCORAD < 25 points) 20+4 1745 0.74 to induce itching in patients with AD and can
Moderate (SCORAD 25-50 points) 388 247 061 thus be involved in the development of AD
Severe (SCORAD > 50 points) 69:+11 6414 081 symptoms. Human keratinocytes synthesize

nonneuronal acetylcholine, which acts as a local
molecule-signaling cell, requlating tasks such as
proliferation, cell adhesion, cell contact (barrier
function), and glandular activity."” Wessler et

al® showed a significant rise in acetylcholine
content in the skin of patients with AD, potentially
contributing to the pathogenesis of AD.

BTX-A consists of a heavy chain with a receptor
binding site and a translocation domain as well as
a light endopeptidase chain. By interfering with
the exocytotic release, BTX-A inhibits the vesicular
release of neurotransmitters.™ The anti-itch effect
of BTX-A s also the consequence of inhibiting the
release of acetylcholine and other itch mediators.
Scientists were also inspired by proof of the
analgesic characteristics of BTX-A in pain and
nociception.”

Research in AD mouse models has suggested
that AD is followed by weakening itch and
complicated interactions between immune
cells and nerve fibers. The NC/Nga mouse is an
appropriate animal model to study AD because,
under standard circumstances, these animals

FIGURE 2. Patient with AD lesion in the elbow; A) before treatment and; B) after treatment with botulinum toxin A

disease, and 12 (46.3%) were classified as having  therapy (Table 3). experience spontaneously AD-like skin lesions.'®
severe disease. In the mild, moderate, and severe Regarding the DLQI score after treatment, inthe  Han et al"” examined the protective impact
disease subgroups, the percentages in SCORAD BTX-A therapy group, the mean was 13.2+10.2 of BTX-A on lesions of the NC/Nga mouse (via
score improvements were 64.1%, 9%, and 80.2%,  points and the mean decrease was 10.15+8.44 intradermal injection on the rostral back).
respectively (p=0.004, p<0.001, and p<0.001, units. The global assessment of clinical response The primary outcome was skin thickness and
respectively). An excellent response was achieved  in DLQI score showed no improvement in five transepidermal water loss. The authors also

in 54.5%, 48.3%, and 78.9% of patients with patients, mild improvement in one patient, evaluated skin thickness, waterlessness, skin
mild, moderate, and severe disease, respectively moderate improvement in four patients, marked severity scores, skin histological changes (e.g.,
(Figure 1). In the placebo group, the mean improvement in six patients, and excellent mast cell count, interleukin-4 messenger RNA
SCORAD score did not change before and after response in 10 patients, with a statistically and protein expression), and complete IgE serum

JCAD




levels. This research showed that BTX-A could
considerably reduce the seriousness of AD, the
level of interleukin-4 expression, and the number
of infiltrated mast cells.

Overall, these studies indicate the ability for
BTX-A to alleviate symptoms in patients with
localized chronic itch caused by brachioradial
pruritus, lichen simplex, partial- to full-thickness
burns, inverse psoriasis, and Hailey-Hailey disease
that are refractory to conventional therapy.”

Botulinum inhibits the nerved release of CGRP,
P. and VIP substances; decreases the infiltration of
eosinophils, mast cell activity, and vessel dilation;
and relieves itch and neurogenic inflammation.”
Such an impact of BTX-A on itch, inflammation,
and fibrosis is particularly important and has
given mechanistic insight into the published
assessment of remission of itch in patients with
allergic rhinitis burning and alleviation?®?' and
lichen simplex chronicus.?

CONCLUSION

BTX-Alis a safe and effective therapy for atopic
dermatitis of all grades (mild, moderate, and
severe). However, BTX-A is ideal for patients with
severe atopic dermatitis.
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